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Molecular characterization and geographical distribution of Chickpea chlorotic dwarf virus in Iran

Y. SOKHANSANJ', K. BANANEJ™, F. RAKHSHANDEHROO", A. AHOONMANESH?
1. Department of Plant Protection, Science and Research Branch, Islamic Azad University, Tehran, Iran
2. Department of Plant Virus Research, Iranian Research Institute of Plant Protection, Agricultural Research Education and Extension
Organization(AREEO), Tehran, Iran; 3. Foulad Institute Technology (FIT), Foulad-shahr, Isfahan-Iran

Abstract

Chickpea chlorotic dwarf virus (CpCDV, genus Mastrevirus, family Geminiviridae) is one of the most important viral agents which
associated with yellowing symptom in the chickpea fields. During the surveys, 2015-2016, 248 chickpea and lentil plant samples showing
yellowing symptom were collected from five provinces: Lorestan, Kermanshah, Zanjan, East and West Azarbaijan, in Iran. The samples
were tested to CpCDV infection, using TBIA and positive samples in TBIA were tested by PCR. Total DNA of positive samples were
extracted and enriched using rolling-circle amplification (RCA). RCA products were restricted using Xho | enzyme and yielding products of
~2.5-6 kb. These fragments were used for polymerase chain reaction (PCR), using specific primers for RepA protein of CpCDV. PCR
amplicons with an expected size of ~960 bp were amplified, cloned and sequenced. TBIA and PCR results showed the presence of CpCDV
infection in all surveyed provinces with the highest infection in chickpea plants. Nucleotide sequence comparisons showed that Iranian
isolates shared the highest identity to strain A, D and F from India, Pakistan, and Yemen. Phylogenetic anlyses showed that Iranian CpCDV
strains were grouped with Sudan, Morrocco, India, and Pakistan (strain D, group Ill), Sudan, Oman, Yemen, and Pakistan (starin F,
GrouplV), and Tunesia, Egypt, Syria, and Turkey (strain A, group V).
Keywords: Chickpea chlorotic dwarf virus, chickpea yellowing symptom, geographical distribution

> Corresponding author: k_bananej@yahoo.com



U1l 52556 255 K55S 325 Wl 2815 5 S S Sins s (0OLKer 5 i YFA

al., 2002; Mumtaz et al., .Kumari et al., 2004; Makkouk et
2011; Akhtar et al., 2013; Nahid et al., 2008; Ouattara et al.,
35 SN 55 S s 5 .(2017; Fiallo-Olive et al., 2017

Gl S plo 4 Cad  F s Sl als gl 555
ol A3l e gl s OLalS eaiS o3 T es s tule
Jols i s Jal_ﬁ o3 gl VY 3OSl ey s
«Cucurbitaceae Brassicaceae Amaranthaceae Asteraceae
[Leguminosae [Fabaceae Chenopodiaceae (Caricaceae

el ods obs, Solanaceae s Pedaliaceae (Malavaceae

5555 5 N $54S s s (Kanakala and Kuria, 2019)
sl pLdlaer bl o S S dl o cs e w
534S Glao S o cmal L 0L o3 Sl sl
33 s s o=l o ST 5l saae SlaslS s sladla
(i) aslgkn ((me) 5US 3 51 cals slaOlse
Zhid 5 4l Gl (S s S0 ) S i
Sl ot &3 (ublS 5 5 4 2) LLL 5 (Olesl)
Zia-Ur-Rehman et al., 2017; Hamza et al., 2018; Fahmy et )
2017; al., 2015;Farzadfar et al., 2008; Zaagueri et al.,
N5 S s s o3-S Sl e (Ouattara et al., 2017
3l gslass Ujj « (Makkouk et al., 2002) O ! 51 555 3 ) 50
(15 it sad Jome 3 s i Q) ) She slaalu
(GenBank, Acc. No. KC172653-61) sdi JI 55 s JolS ) sboay
dled i esls e 5 (A) s Lgl Ken S
(Kraberger et al., 2015)

S XD
@lj-_a e 30 el Jlw s i yls p 4 ses
bl £~ LJL.T))J. redl ok S glaglad 5 ede 53 950
IS il Joliile S 5 (5o 5 4y iy
5 o3) O3 (LT pdlad 5 U5 S 03 55l s o 2
Slamldl 5 (ZTe 3 5 55 mi) 3,0 Ol b3l (LT3

YEA sluss 9 .,\._»J)L_.: u(bk_zl.@a B ol <9y 44?&‘5)‘)&]5

4ndle
OBUS a5 5l a0, 4y Ly 3T Jlod el 5l
s s (Vicia faba) SBL; (Cicer arietinum) s 5 = L
sLogd sl o— (C.arietinum) s 3= .Lea (Lens culinaris)
213 Sl 3 el oy a5 55
Slails 5 Whaal 5555 0 iS U5 o 5855 Oliwskin
Al Lss 5o 1y 5 A5 s 5 e slaad, (G Fa)
3, YW Dl s 5556 J a5 YWVEAY W5 L O )
(FAOSTAT, 2017) ol o315 oliansl 55 4 Lis 53 |y o
i $3sliS sl lis el o 2T sl
oliile S gladtinl 53 o5 e Olal 53 250 A5 Ol e
L3l e Bt Olml3] 5 Ol S ¢ Ol ldT Ol )
3550 3 pw S35 ey, (Anonymous, 2017)
5 &S Ols=s4 (Chickpea chlorotic dwarf virus, CpCDV)
LS a3 3 5 pazme Ol e 1S Jelse o 5 as
(Kanakala and A&l o p ;540 B VO s J gzmes Ol 50
o el (CpCDV) 03— Kuria, 2019 )
L8> sla g, 90,3 ;3 (Mastrevirus) s . o —wle
sl (Hemiptera, Cicadelidae) Las , >3 L &5 (Geminiviridae)
L — JLazl (Orosius orientalis and O. albicinctus) |3
(Horn et al., 1994; Akhtar et al., 2011; Kumari et al., 2004)
o,)l3 a4 s sl e (6300 VA48 Tl b g g ST
s blie 31 6ol 3l Ao sl 53 s 55 din
@ V4 0SS ol sds i 15S L 3T 5 il
Kanakala ) Cul sl (5,158 SGA) s opl 5l cilises
0S5 CpCDV s 5 ilises (slaay 5o (and Kuria, 2019
(L sHF DL B) olwSL D 5C) da sla, iS5
(F 5A) 4,50 P SONMK I HFEDC) s 5
(D) S a dH 5A) 55 (A) Oyl (A) s (A) oS 5
5Q) 5 ubBlS, 5 (K 51 H F) ol «(F) cpay o(F) Olas
Col 0l 5,155 () an s 5 (B) o sl 3l (R
Horn et al.,1994; 1995; Kraberger et al., 2013; 2015; )



1¥4

Marker

Chickpea-Kermanshah-84
Lentil-Zanjan-41

Chickpea-Lorestan-13
Chickpea-East Azarbaijan-8

[Te]
&
c
©
_-
©
Qo
S
I
<
<
w
L
S
3]
[
o
<
S
<
o

<+— ~26Kb

5 Olle o pls Jrgs 4 el Blis IOl 550585 801 550 Y ISS
o3llay Slabas Xhol o5 o 5T LRCA Jgamms poy 351 pn 281,
A Vs a5 Ol ob s e sdalie Saly 52 s Y/ Kb
DNA ladder mix (SMOBio, 1 Kb) : ,Slés .l 0 s o305 Olis Kl
Fig. 2. Electrophoresis pattern of RCA products and digestion using
Xhol restriction enzyme of Iranian CpCDV isolates. Name of the

host and isolate showed at the top of the each lane, respectively.
Marker: DNA ladder (SMOBio, 1 Kb).
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Fig. 1. Yellowing and stunting symptoms in chickpea field (A).

Yellowing and stunting symptoms in lentil plant (B).
Reddening symptoms in chickpea plant (C).
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Fig. 3. Electrophoresis pattern of 960 bp amplified fragments of
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DNA ladder (SMOBio, 1 Kb).

IR lalls (Koo g snSE Camdge 5 al5)l5 LT

Sl e VY (A5 2S5 sl 5 s g5 55 ﬂj‘,s SRS
slasbs sy L 05 SSL s Gaies ol s odal S
ailate (o ol A3 S o5 MNO13185 L5 MNO13175
03 SESE 4 ol o glaled ) 5 0L (oLl A
ol sl 5 (U5 1S 5 Gl 5 anslie Lol ool ¥ Ui
GENBANK s ol s 5 glacisl 5 Ll b laglis o0l

(05 Kb s e ol 5 5o 5l 5 5558 8 5l gl SO



10 VAN 5,88 ) oyled AV W 1 alE sla s lew 5 ST

KM229899-Sudan-H
KT455052-Tunisia-H
KM377E68-Pakistan-H
KCAT2676-Eritrea-H
KM229910-Sudan-MN group | (strains H, P,
KM229913-Sudan-P 1, G,J)
KM229900-Sudan-|
KCAT267T-Eritrea-l
K.C172675-Eritrea-G
100 | KC172678-Eritrea-J _
AM849096—F'al—cistan.—El :] group " (strain B)
‘IDD[ DQ458791-South Africa-B
g5 KPB881605-Pakistan-C
95 |l JF831148-India-C
KM229783-Sudan-C
KM229911-Sudan-O
HE256705-Pakistan-L
100  MMNO13181-L-Zan41-D
 MMN013180-C-Zan40-D
KFG632712-India-D
LMB65161-Pakistan-D
KM223788-Morocco-D
96 | KM229787-Sudan-D —
KCAT2673-Yemen-F
KC172666-Pakistan-F
48 MN013185-C-Kerd4-F
& MN013182-C-AzES-F group IV (strain F)
& MMN013184-C-Kerg4-F
KCAT72667-Syria-F
& MMN013183-L-Zan35-F
KM229792-Sudan-F
KF111683-Oman-F
KF692356-Egypt-A
KX580024-Tunisia-A
1oo [ FRE87959-Syria-A
& MMN013179-C-Lor13-A
KCAT2662-Turkey-A
8 MNO131TT-C-AzVW33-A
KRO14247-Iran-A
i KCAT2660-Iran-A
& MMNO13176-C-AzW25-A
& MMO131T5-C-AzVWE-A
{. MMO13178-C-Ker13-A

| I: KM229907-Sudan-kK
100 - KCAT2682-Eritrea-k

AMI33135-Sudan-E )
_|: KY817246-Nigeria-S group VI (strains
K,E,S,Q,M,R)

97

group Il (strains

B3 C,0,L,D)

Fa

=1s] a5

group V (strain A)

KXY 047535-Burkina Faso-Q
KM229309-Sudan-M
‘IDD|: KY047533-Burkina Faso-R

AJ225005 Maize streak virus

—
0.05

il 5 51 galias L (CPCDV) 3555 3,5 K55S s s slaalis RePA 0 31 iz s 418 5 Cool 5 pollas | Jol> r\;})xys—i s
Laast s dias o 0LES 1 1SS Vs Ol 53 Bootstrap 35,0 dus s aastls LS slael MEGAG )l 53l £ Sleslinad b g mg ol Sledd & (g 928 5
A eslazal (outgroup) oS 3l CJI"' 92 Olse 4 Maize streak virus .y 5 5l s S i Vo 5l 5 -l Bootstrap a5, Ao b

Fig. 4. Phylogenetic tree obtained from the alignment of nucleotide sequences (RepA) of chickpea chlorotic dwarf virus (CpCDV) isolates and
other isolate of this virus using MEGAG6 program .Numbers on the branches indicate bootstrap percentage. Branches with <75 % bootstrap value were
collapsed. In Phylogenetic analysis Maize streak virus (MSV) were used as outgroup
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Table 1. Incidence of CpCDV obtained by TIBA serological test for chickpea and lentil samples collected from Lorestan,
Kermanshah, Zanjan, East and West Azerbaijan provinces.

Infected samples  Selectedsamples Host
(Total) (Total) Lentil Chickpea
g g T8 T Region Province
oo o a 59 © o
& E e QE ¢
£g 38 £8 388
4 17 1 6 3 11 Nourabad
2 11 - - 2 11 Alashtar
1 12 0 2 1 10 Khorramabad Lorestan
3 12 - - 3 12 Firouzabad
0 13 - - 0 13 Zagheh
1 13 - - 1 13 Boroujerd
11 78 1 8 10 70 6 Total
8 18 - - 8 18 Ravansar
6 16 1 4 5 12 Kangavar
4 12 - - 4 12 Hersin Kermanshah
2 15 0 2 2 13 Sararoud
2 10 - - 2 10 Kerend
2 15 - - 2 15 Eslamabad
24 86 1 6 23 80 6 Total
3 13 1 5 2 8 Zarrinabad .
4 19 2 9 2 10 Gheydar Zanjan
7 32 3 14 4 18 2 Total
2 11 0 4 2 7 Hashtroud .
1 5 - - 1 5 Ghareh-Aghaj Bast Azarbaijan
3 16 0 4 3 12 2 Total
3 11 - - 3 11 Oroumiyeh
é g ) ) é g Mz?r?erxga d West Azarbaijan
5 10 - - 5 10 Naghadeh
12 36 - - 12 36 4 Total

2355 D) e ﬂjjjsw)ﬁ) 2b3) Sl G ol s eslinad 5 46 L;Laﬁ)L&TQL,a;’..L»—YJ,.\;_-
Table 2. Characteristics of primers used in this study for detection of CpCDV.

Primer Sequence Size (bp) Nucleotide position
CDV-s2710 5’-GAGAGGCACGTTCAGTGACT-3’ 960 1305-1324
CDV-as710 5’-TGAGCTTCATCAAGATGGCA-3’ 2241-2260

LGS ol 3 ek 3l 5 el 3555 35 KI5 S s e Sl bl Slasiie -V s
Table 3. Characteristics of Iranian isolates of CpCDV, which were sequenced in this study

Isolate name Host Region Similar to Accssesion
strain number

C-Lor13 C.arietinum Lorestan- Firouz abad A MNO013179
C-Kerl3 C.arietinum Kermanshah- Kangavar A MNO013178
C-Kerg4 C.arietinum Kermanshah- Ravansar F MNO013184
C-Ker94 C.arietinum Kermanshah- Hersin F MNO013185
L-Zan35 L.culinaris Zanjan- Zarin abad F MNO013183
C-Zan40 C.arietinum Zanjan- Gheydar D MNO013180
L-Zan41 L.culinaris Zanjan- Gheydar D MNO013181
C-AzE8 C.arietinum East Azarbaijan- Hashtroud F MNO013182
C-AzW5 C.arietinum West Azarbaijan- Mahabad A MNO013175
C-AzW25 C.arietinum West Azarbaijan- Naghadeh A MNO013176
C-AzW33 C.arietinum West Azarbaijan- Orumiyeh A MNO013177
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Table 4. Characteristics of Isolates used phylogenetic analyses and percentage of sequence identity with CpCDV Iranian isolates using nBlast.
Iranian CpCDV isolates

C-Lor13 C-Kerl13 C-AzW5 C-AzW25 C-AzW33  C-Zan40 L-Zan4l C-Ker84 C-Ker94 L-Zan35 C-AzES8
Acc.number  Country  Strain  nt aa nt aa nt aa nt aa nt aa nt aa nt aa nt aa nt aa nt aa nt aa

CpCDV isolates

KR014247 Iran A 99 99 99 99 99 99 99 99 99 99 89 75 89 75 93 82 93 82 93 83 93 83
KC172660 Iran A 99 99 99 99 99 99 99 99 99 99 89 78 89 78 93 83 93 83 93 83 93 83
KF692356 Egypt A 99 98 99 98 99 98 99 98 99 98 89 75 89 75 93 83 93 83 94 83 93 83
KC172662 Turkey A 99 99 99 99 99 98 99 99 99 99 89 78 89 78 93 82 93 82 93 83 93 83
FR687959 Syria A 99 99 99 98 99 98 99 99 99 99 90 75 90 75 93 82 93 82 94 83 93 83
KX580024 Tunisia A 99 98 99 98 99 98 99 98 99 98 89 75 89 75 93 83 93 83 93 83 93 83
AMB849096  Pakistan B 90 76 89 73 89 73 90 74 9 74 9 78 90 78 92 82 92 83 93 83 92 82
DQ458791 2?::2; B 91 76 90 73 90 73 90 73 9 74 90 78 90 78 93 82 94 83 94 83 93 82
KP881605 Pakistan C 89 74 86 69 86 69 87 69 8 69 91 79 91 79 91 76 91 79 91 78 91 79
JF831148 India C 89 74 86 69 87 70 87 70 87 69 90 78 90 78 91 76 92 79 92 78 91 79
KM229783 Sudan C 90 75 88 74 88 74 88 74 88 74 90 81 90 81 91 80 92 80 92 80 92 80
LN865161 Pakistan D 90 77 89 74 89 74 89 74 89 73 99 97 99 97 92 79 92 79 92 80 91 78
KF632712 India D 90 76 89 73 89 73 89 73 8 72 99 97 99 97 92 79 92 80 92 80 92 79
KM229787 Sudan D 90 78 88 77 88 77 89 78 88 77 97 97 97 97 91 80 91 81 91 81 91 80
KM229788  Morocco D 90 78 89 77 89 77 89 78 8 77 99 97 99 97 91 80 92 81 92 81 91 80
AM933135 Sudan E 89 73 88 71 88 71 88 71 8 71 90 75 90 75 91 78 91 78 91 78 91 77
KC172666 Pakistan F 93 82 93 81 93 80 93 81 93 8 90 79 90 79 99 98 99 99 99 98 99 99
KM229792 Sudan F 92 82 92 81 92 80 92 81 92 82 89 75 89 75 95 88 94 88 95 89 94 89
KF111683 Oman F 92 83 92 82 92 82 92 82 92 83 89 73 89 73 95 90 94 90 95 91 94 90
KC172673 Yemen F 93 83 93 81 93 81 93 82 93 8 90 79 90 79 99 99 99 99 99 98 99 99
KC172667 Syria F 92 82 92 80 92 80 92 80 92 82 89 79 89 79 99 99 99 99 98 98 98 98
KC172675 Eritrea G 93 67 93 68 93 70 93 70 93 70 90 69 90 69 95 72 95 72 95 72 95 72
KM377669  Pakistan H 90 76 89 75 89 75 89 7% 8 75 91 79 91 79 92 81 92 81 92 81 91 81
KC172676 Eritrea H 92 76 90 75 90 75 90 7% 91 75 91 79 91 79 92 82 93 82 93 81 92 81
KT455052 Tunisia H 90 77 89 75 89 75 89 7% 9% 76 91 79 91 79 92 82 92 82 92 81 92 81
KM229899 Sudan H 90 77 89 75 89 75 89 7% 9 75 92 79 92 79 92 81 92 81 92 81 92 81
KC172677 Eritrea | 90 76 88 74 88 74 89 74 8 74 90 77 90 77 92 83 92 83 91 83 91 83
KM229900 Sudan | 91 77 90 75 90 75 90 7% 9 75 90 79 90 79 93 83 93 83 93 83 92 83
KC172678 Eritrea J 91 67 89 68 90 70 90 70 9 70 91 69 91 69 92 72 92 72 92 72 92 72
KC172682 Eritrea K 91 78 89 76 89 75 89 7% 8 76 90 77 90 77 92 82 92 83 92 83 92 83
KM229907 Sudan K 91 78 89 77 89 77 89 77 8 77 90 77 90 77 92 82 92 83 92 83 92 83
HE956705 Pakistan L 88 72 86 68 86 68 86 68 8 68 89 74 89 74 90 73 90 75 90 7% 9 75
KM229909 Sudan M 85 65 84 64 85 64 85 64 8 64 8 66 86 66 86 66 86 66 86 66 85 66
KM229910 Sudan N 89 75 88 73 88 74 88 74 88 74 8 79 89 79 91 82 92 82 92 81 91 81
KM229911 Sudan 0] 89 76 88 74 88 74 88 74 88 74 90 81 90 81 91 79 92 80 91 80 91 80
KM229913 Sudan P 91 77 89 75 89 74 89 7 8 75 90 76 90 76 93 85 93 84 93 84 93 84
KY047535 BL;raI;:)na Q 88 73 87 71 87 71 87 71 87 71 8 69 86 69 88 73 88 72 88 73 88 72
KY047533 Bg:;ic?a R 86 67 86 64 86 64 86 64 8 64 87 68 87 68 86 66 86 67 86 67 86 67
KY817246 Nigeria S 89 71 88 68 88 68 88 68 88 69 89 72 89 72 91 73 91 74 91 74 90 74
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Table 5. Calculation of genetic distance within and between strains A, F, and D for the 960-bp sequence encoding partial of
Rep A gene using the Mega6 software

Mean distance within group

Mean distance between group

Mean Diversity in

Partial RepA gene

Entire Population

(960 nt) F A D Fand A Fand D Aand D
0.037 0.004 0.007 0.075 0.096 0.101 0.065
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